INTRODUCTION {#sec1-1}
============

Poorly differentiated thyroid carcinoma (PDTC) is a very rare entity and constitutes 2--4% of all thyroid carcinomas which mostly seen between 40 and 60 years of age. PDTC derives from follicular cells, and its immunohistochemical features are intermediate to well-differentiated and anaplastic thyroid carcinomas, as is its prognosis.\[[@ref1]\] It was described by Sakamoto *et al*. and Carcangiu *et al*., in the early 1980s and recognized as a distinct entity in 2004 WHO classification.\[[@ref2][@ref3][@ref4]\] In 2006, diagnostic criteria defined by the Turin proposal: Solid/trabecular/insular growth pattern, presence of at least one of the following features: (a) Convoluted nuclei, (b) mitotic activity (3 or more mitosis per 10 HPF), (c) necrosis and absence of nuclear features of papillary thyroid carcinoma.\[[@ref5]\]

The oncocytic variant of PDTC is even a more controversial topic. In 1996, Papotti *et al*. investigated the trabecular/insular pattern, cellular features, p53 and Bcl2 expression in a series of oncocytic thyroid carcinomas, and reported 20 well-documented cases of oncocytic variant of PDTC.\[[@ref6]\] Although it was excluded from the Turin consensus, the literature mostly concurs on the existence and importance of the oncocytic variant based on large series and case reports.\[[@ref5][@ref7][@ref8][@ref9]\] Moreover, the WHO classification recognizes this entity as a variant of PDTC.\[[@ref4]\]

The Bethesda System for Reporting Thyroid Cytopathology (TBSRTC) implicates PDTC as a specific tumor type in the malignant category.\[[@ref10]\] However, according to WHO, definitive diagnosis cannot be given solely by fine-needle aspiration (FNA) without a surgical pathology follow-up.\[[@ref4]\]

PDTC can present as a large mass with extensive extrathyroidal extension as well as a nodule confined to thyroid.\[[@ref5][@ref8]\] Therefore, in relatively smaller nodules (\< T4), recognizing the specific features of PDTC and discriminating this aggressive tumor from well-differentiated thyroid carcinomas (WDTC) becomes important.\[[@ref8]\] Similarly, when PDTC presents with extrathyroidal extension or metastasis, it becomes noteworthy to distinguish PDTC from anaplastic thyroid carcinoma, since the prognosis and treatment of these entities could differ.\[[@ref11]\] However, in some of the clinically advanced cases, where thyroidectomy is not the treatment of choice, FNA specimens appear as the only source rendering definite diagnosis for further clinical management.\[[@ref4]\]

In this report, we present findings of a large thyroid mass which we diagnosed as "malignant; suggesting a high suspicion for oncocytic variant of poorly differentiated thyroid carcinoma" based on FNA and aim to discuss if it is appropriate to give PDTC diagnosis in this unique situation.

CASE REPORT {#sec1-2}
===========

A 63-year-old man presented with a tumor localized on the right side of the neck which has gradually enlarged during the last 2 years. Computed tomography (CT) revealed a 76 mm solid mass in the right lobe of the thyroid gland, displacing the trachea medially, common carotid artery posteriorly, and sternocleidomastoid muscle laterally. The lesion had heterogeneous contrast enhancement with lobulated contour, and internal macrocalcifications with necrotic areas were obvious \[[Figure 1](#F1){ref-type="fig"}\]. There were metastatic lymph nodes in cervical lymph node stations of 2-3-4-5 and the supraclavicular region. Thoracic CT showed mediastinal lymph nodes and lung metastases.

![Large mass in the right lobe of the thyroid displacing the trachea medially, common carotid artery posteriorly, and sternocleidomastoid muscle laterally](CJ-13-23-g001){#F1}

The FNA was hypercellular not only as single cells but also insular and trabecular arrangements were noticed \[Figures [2](#F2){ref-type="fig"} and [3](#F3){ref-type="fig"}\]. Colloid was scarce and necrosis with accompanying polymorphonuclear leukocytes was seen in the background. Cells were uniform and had large granular cytoplasm with an increased nuclear/cytoplasmic ratio. Nuclei were round, slightly hyperchromatic, and macronucleoli were prominent \[[Figure 4](#F4){ref-type="fig"}\]. Nuclear pleomorphism was not striking. Except for nuclear membrane irregularity as rasinoid, the rest of the characteristic nuclear features of papillary thyroid carcinoma and medullary thyroid carcinoma were absent.

![Hypercellular smear with prominent single cells, insular pattern, and transgressing vessels (Diff-Quik, ×40)](CJ-13-23-g002){#F2}

![Cells have delicate eosinophilic cytoplasm (Pap, ×400)](CJ-13-23-g003){#F3}

![Cells have a high nuclear/cytoplasmic ratio, nuclei are round, slightly hyperchromatic and relatively uniform with macronucleoli (Pap, ×400)](CJ-13-23-g004){#F4}

Immunohistochemical analyses were performed on the cell-block \[[Figure 5](#F5){ref-type="fig"}\]. TTF-1 and PAX-8 revealed diffuse nuclear positivity, whereas p53 was positive in 9.2% of cell nuclei \[Figures [6](#F6){ref-type="fig"} and [7](#F7){ref-type="fig"}\]. Pan-CK showed extensive and thyroglobulin (TG) weak focal cytoplasmic staining. Ki-67 proliferation index was 10%. Carcinoembryonic antigen (CEA), calcitonin, and Bcl-2 were negative. All immunostains were correlated with convenient positive controls.

![Cell block (H and E, ×40)](CJ-13-23-g005){#F5}

![Diffuse nuclear TTF-1 positivity (×40)](CJ-13-23-g006){#F6}

![Nuclear p53 positivity (×40)](CJ-13-23-g007){#F7}

Based on the monomorphic oncocytic morphology, the presence of necrosis, immunohistochemical profile, and clinicoradiologic findings; FNA diagnosis was given as "malignant; highly suggesting oncocytic variant of poorly differentiated thyroid carcinoma" according to TBSRTC. The patient was considered inoperable due to the radiologic findings and received chemo/radiotherapy. No further metastases were detected with positron emission tomography in the clinical follow-up of 18 months.

DISCUSSION {#sec1-3}
==========

Contrary to well-established diagnostic criteria in the histopathologic evaluation, cytological characteristics of PDTC were defined in a limited number of case reports.\[[@ref12][@ref13]\] The largest FNA cohort includes 40 proven cases of PDTCs analyzed for 32 cytomorphologic features by Bongiovanni *et al*.\[[@ref9]\] The study underlines the importance of four major cytomorphological characteristics; insular/solid/trabecular pattern, high nuclear/cytoplasmic ratio, severe crowding, and single cells. Bare nuclei due to delicate oncocytic cytoplasm, polymorphonuclear leukocytes, and endothelial wrapping were defined as other distinctive features.\[[@ref9]\] The presented case met these criteria to be regarded as PDTC. WDTC was excluded based on the cytoarchitectural pattern and lack of conventional nuclear features of papillary thyroid carcinoma. The literature does not suggest any particular immunostain panel for PDTC; however, p53 positivity favors PDTC more than WDTC.\[[@ref7][@ref11]\] Similarly, medullary thyroid carcinoma was excluded using cytomorphologic features and immunohistochemical calcitonin and CEA negativity.

Anaplastic carcinoma was also in the differential diagnosis. Nevertheless, FNAs consisted of a uniform, large, oncocytic cell population in all three passes of the FNA procedure (six slides) and no cytomorphologic features concordant with anaplastic carcinoma (i.e., large pleomorphic giant cells, spindle or squamoid cells) were revealed. It is important to note that tumor cells in anaplastic carcinoma almost never present uniformly with a particular pattern.\[[@ref11]\] Due to loss of the capability for follicular differentiation, TTF-1 and TG are also expected to be negative in anaplastic carcinoma, whereas focal TG, persistent TTF-1, and keratin expressions should be observed in PDTC.\[[@ref11]\] Unlike the current case, necrosis is generally more extensive in anaplastic carcinoma, with a high p53 (\> 39--100%) and Ki67 (50%) staining in tumor cells.\[[@ref11]\] Anaplastic carcinoma also shows rapid growth, which is defined as weeks and most of the patients die 3--6 months after the diagnosis, contrary of the presented case.\[[@ref11]\]

CONCLUSION {#sec1-4}
==========

Although according to WHO, the definitive diagnosis of PDTC can only be given in histopathologic specimens, we believe that in clinically advanced tumors, use of the Turin criteria as emphasized by Bongiovanni *et al*. in FNA specimens can aid in differentiating PDTC from anaplastic carcinoma and thus provide a better prognostication for the patient.\[[@ref9]\]
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